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(57) ABSTRACT 

A cylindrical proximal unit is disposed at the proximal end 
of an elongated insertion unit that has a CCD incorporated 
in a distal part thereof and that has a bending section. A light 
source unit, a circuit for producing a CCD driving signal in 
response to a signal received from an external unit by radio, 
and a motor unit for electrically driving the bending section 
are incorporated in the proximal unit. Thus, a light guide 
cable need not be led out of the proximal unit. This leads to 
easy operation. Moreover, by manipulating an operation unit 
separated from an endoscope, a motor included in the motor 
unit is driven by radio via a scope interface unit. 

22 Claims, 13 Drawing Sheets 
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ENDOSCOPE 

This application claims the bene?t of Japanese Applica 
tion No. 2001-199234 ?led on Jun. 29, 2001, the contents of 
Which are incorporated by this reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention and Description of the 
Related Art 

The present invention relates to an endoscope Whose 
bending section is electrically bent using a motor. 

In endoscopes Whose insertion units are soft, the insertion 
unit is provided With a bending section so that the insertion 
unit can be inserted smoothly into a tortuous body cavity. 

FIG. 1 shoWs an endoscope system 121 in accordance 
With a related art. The endoscope system 121 consists 
mainly of: an endoscope 122 in Which an imaging device is 
incorporated; a light source apparatus 123 that supplies 
illumination light to the endoscope 122; a video processor 
124 that processes an image signal produced by the endo 
scope 122; a color monitor 125 on Which a vieW image is 
displayed according to a video signal transferred from the 
video processor 124; a VTR deck 126 and a video disk 127 
that are used to record vieW images; and a video printer 128 
that prints vieW images. 

The endoscope 122 includes an elongated soft insertion 
unit 129, an operation unit 130 disposed at the rear end of 
the insertion unit 129 and held by an operator in order to 
operate the endoscope, and a universal cord 131 led out of 
the operation unit 130. A light guide connector that is 
included in a connector 132 ?xed to the terminal of the 
universal cord 131 is coupled to the light source apparatus 
123 so that it can be decoupled freely. 

Moreover, a connector 133a ?xed to the terminal of a 
signal cable 133 spliced to an electric connector included in 
the connector 132 is coupled to the video processor 124 so 
that it can be decoupled freely. 

The insertion unit 129 includes a distal part 134 in Which 
an illumination optical system and an observation optical 
system are placed and Which is formed With a hard member, 
a bending section 135 capable of freely bending vertically, 
and a pliable ?exible (soft) part 136 having ?exibility (being 
soft). An angling knob 137 formed on the operation unit 130 
is manipulated in order to bend the bending section 135. 

Illumination light emanating from a lamp 138 included in 
the light source apparatus 123 travels through a condenser 
lens 139 and converges on the end surface of the light guide 
connector. The light is then propagated to the distal part 134 
of the insertion unit 129 over a light guide that lies through 
the universal cord 131 and endoscope 122 alike, and irra 
diated to an object such as a lesion through an illumination 
WindoW. A treatment appliance insertion port 140 is bored 
near the front end of the operation unit 130. 

In the endoscope 122 of the related art, the bending 
section 135 and the angling knob 137 formed on the opera 
tion unit 130 are connected to each other using a traction 
member realiZed With angling Wires that are not shoWn. An 
operator turns the angling knob 137 to operate the endo 
scope 122. The operation unit 130 must therefore be con 
nected on a ?xed basis to a hand-held unit 130a proximal to 
the insertion unit 129. The operator must hold the hand-held 
unit 130a integrated With the operation unit 130 all the time. 

Furthermore, the universal cord 131 is led out of the 
operation unit 130. Over the universal cord 131, the endo 
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2 
scope is connected to the video processor 124 and light 
source apparatus 123 that are disposed outside the endo 
scope. Incidentally, an operator may change the Way of 
holding the hand-held unit 130a so as to manipulate the 
angling knob 137 or press various sWitches, or may advance, 
WithdraW, or tWist the operation unit 130 so as to thrust, pull, 
or tWist the insertion unit 129. In this case, the universal cord 
131 led out of the operation unit 130 is moved or tWisted 
accordingly. This obstructs an operator. 

Moreover, fragile built-in components including an image 
transmission cable and a light guide are run through the 
universal cord 131. In order to protect the built-in 
components, the armor of the universal cord 131 must be 
formed With a member that is as thick as the insertion unit 
129. When the operation unit 130 is tWisted, the universal 
cord 131 must also be tWisted as mentioned above. An 
operator must therefore apply a large torsion as a Whole. 

As mentioned above, in the endoscope of the related art, 
the insertion unit and operation unit are integrated With each 
other. The universal cord over Which the endoscope is 
connected to the light source apparatus or video processor 
and Which protects a plurality of built-in components is ?xed 
to the operation unit. When the operation unit is moved in 
order to manipulate the insertion unit, the universal cord is 
moved accordingly to obstruct an operator. This poses a 
problem. 

Furthermore, there is a motor-driven endoscope in Which 
a traction member coupled to a bending section is pulled 
using a motor and the bending section is thus bent. Herein, 
the traction member is passed through a universal cord, and 
then pulled by actuating the motor. When the universal cord 
is tWisted, the friction of the traction member increases. 
Namely, in order to bend the bending section, a large load 
must be cleared. This is a draWback of the motor-driven 
endoscope. 

In addition, for example, Japanese Unexamined Utility 
Model Application Publication No. 1-159801 has disclosed 
a columnar control apparatus for endoscopes. Moreover, 
Japanese Unexamined Patent Application Publication No. 
2000-217827 has disclosed an apparatus having a poWer 
supply driving battery made movable along side rails on an 
operating table. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

Accordingly, an object of the present invention is to 
provide an endoscope With excellent maneuverability Whose 
insertion unit can be inserted easily. 

Another object of the present invention is to provide an 
endoscope With excellent maneuverability that permits easy 
endoscopic examination. 

According to the present invention, an endoscope consists 
mainly of: 

a main body including an insertion unit that has a bending 
mechanism and that includes a bending section capable 
of bending freely, and a proximal unit disposed proxi 
mally to the insertion unit; 

an objective optical system mounted in an imaging Win 
doW formed in a distal part of the insertion unit, and a 
solid-state imaging device disposed at the position of 
the image plane of the objective optical system; 

an actuator included in the proximal unit and used to 
operate the bending mechanism so as to bend the 
bending section; 

a light source unit that is included in the proximal unit and 
that generates illumination light With Which an object to 
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be imaged by the solid-state imaging device is illumi 
nated an object; 

a communication device that is included in the proximal 
unit and that transmits an image signal produced by the 
solid-state imaging device to an external signal pro 
cessing unit by radio; and 

an operation unit formed separately from the main body 
and used to operate the actuator. 

In order to insert the insertion unit or in order to angle the 
insertion unit for insertion by handling the operation unit, 
the endoscope is connected to a light source apparatus or a 
video processor over a universal cord. HoWever, the above 
con?guration obviates the necessity of the universal cord 
and facilitates inserting Work. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs the overall con?guration of an endoscope 
system including an endoscope in accordance With a related 
art; 

FIG. 2A to FIG. 6E are concerned With a ?rst embodiment 
of the present invention; 

FIG. 2A shoWs the overall con?guration of a video 
endoscope system including the ?rst embodiment; 

FIG. 2B schematically shoWs the components of the video 
endoscope system; 

FIG. 3 is a perspective vieW shoWing the distal part of an 
insertion unit in enlargement; 

FIG. 4 shoWs part of a proximal unit in enlargement; 
FIG. 5 is a perspective vieW shoWing an operating table 

to Which an endoscope holder is ?xed; 
FIG. 6A shoWs an operation unit With an angling member 

thereof removed; 
FIG. 6B shoWs the internal structure of the angling 

member; 
FIG. 6C shoWs a major portion of the proximal unit of a 

video endoscope; 
FIG. 6D is a block diagram schematically shoWing the 

electric con?gurations of the operation unit and a scope 
interface; 

FIG. 6E is an explanatory diagram shoWing the center of 
gravity of the proximal unit and a direction of angling; 

FIG. 7 schematically shoWs the components of a video 
endoscope in accordance With a second embodiment of the 
present invention: 

FIG. 8 schematically shoWs the components of a video 
endoscope in accordance With a third embodiment of the 
present invention; 

FIG. 9 shoWs an operation unit included in a fourth 
embodiment of the present invention and its surroundings; 

FIG. 10 shoWs the appearance of an endoscope cart 
having a support; 

FIG. 11 shoWs a holder ?xed to the tip of the support in 
enlargement; 

FIG. 12 shoWs a typical state in Which preparations have 
been made for endoscopic examination With the endoscope 
cart placed under an operating table; 

FIG. 13A is an explanatory diagram shoWing a case Where 
endoscopic examination is performed With an endoscope 
system stored in the endoscope cart; 

FIG. 13B is an explanatory diagram shoWing in compari 
son With FIG. 13A a case Where endoscopic examination is 
performed using an endoscope cart included in a related art; 

FIG. 14 shoWs an endoscope having a locking means for 
locking an insertion unit; 
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4 
FIG. 15 shoWs an endoscope of an embodiment different 

from the endoscope shoWn in FIG. 14; 
FIG. 16 is a schematic top vieW of the endoscope shoWn 

in FIG. 15; and 
FIG. 17 shoWs an endoscope having a proximal unit of an 

insertion unit trisected to branch out an operation unit and 
others. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention Will be described 
With reference to the draWings beloW. 
First Embodiment 

Referring to FIG. 2A to FIG. 6E, a ?rst embodiment of the 
present invention Will be described beloW. 
An electrically bendable video endoscope system 1 shoWn 

in FIG. 2A and FIG. 2B consists mainly of: an electrically 
bendable video endoscope (hereinafter, simply, a video 
endoscope or an endoscope) 2; an electromagnetic valve unit 
3 to Which the video endoscope 2 is connected; an operation 
unit 4 used to angle the endoscope or give an instruction; a 
scope interface unit 5 connected to the operation unit 4; a 
video processor 6 that is connected to the scope interface 
unit 5 and that processes a signal produced by an imaging 
device incorporated in the video endoscope 2; a driving 
poWer supply unit 7 that is connected to the video endoscope 
2 and that supplies driving poWer; and a monitor 8 that is 
connected to the video processor 6 and on Which an endo 
scopic image picked up by the imaging device is displayed. 
The operation unit 4 used to angle the endoscope or 

instruct aeration, perfusion, or suction is connected to the 
scope interface unit 5 over an operation unit connection 
cable 10. 
The scope interface unit 5 that processes a received signal, 

for example, converts a received signal into a control signal 
used to control the video endoscope 2 in response to an 
operational instruction sent from the operation unit 4 is 
connected to the video processor 6 over a connection cable. 
The scope interface unit 5 is also connected to the electro 
magnetic valve unit 3. 
The video endoscope 2 includes an elongated insertion 

unit 11 that is inserted into a body cavity or the like, and a 
proximal unit 12 disposed at the rear end of the insertion unit 
11. An aeration/perfusion tube 13 and a suction tube 14 led 
out of the rear end of the proximal unit 12 are routed to the 
electromagnetic valve unit 3. ApoWer cable 15 led out of the 
rear end of the proximal unit 12 is routed to the driving 
poWer supply unit 7. 

The insertion unit 11 consists of a distal part 16 disposed 
distally, a bending section (bending tube) 17 disposed at the 
rear end of the distal part 16 and capable of freely bending, 
and a ?exible tube 18 extending from the rear end of the 
bending section 17 to the front end of the proximal unit 12 
and having ?exibility. 
The distal part 16 includes, as shoWn in FIG. 2B and FIG. 

3, an illumination lens 19, an observation lens (objective) 
20, a treatment appliance insertion hole 21, and a cleansing 
noZZle 22 used to cleanse the observation lens 20. 
The proximal unit 12 has, as shoWn in FIG. 2A and FIG. 

2B, for example, a light source unit 23 disposed in the rear 
part thereof, and has a motor unit 24 (as an electric actuator) 
disposed in the front part thereof. Alamp 25 incorporated in 
the light source unit 23 is lit With a battery 26. Light 
emanating from the lamp 25 is converged by a condenser 
lens 27 and irradiated to the rear end of a light guide 28. 
The light incident on the rear end of the light guide 28 is 

propagated to the front part of the light guide 28. The light 
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guide 28 is routed to the distal part 16 of the insertion unit 
11 through the motor unit 24. The light is then passed 
through the illumination lens 19 opposed to a distal screen 
?xed as the distal surface of the distal part 16, and radiated 
to an intracavitary lesion located in front of the illumination 
lens 19 through the distal screen. Consequently, an object is 
illuminated. 
An optical image of the illuminated object is formed on 

the image plane of the observation lens 20. A solid-state 
imaging device, for example, a CCD 55 (see FIG. 2B) is 
located at the position of the image plane. The CCD 55 is 
connected to a communication device (A in FIG. 2A and 
FIG. 1B) 31 incorporated in the proximal unit 12 over a 
driving and image transmitting cable 29 that lies through the 
insertion unit 11. 

The communication device 31 is connected to a commu 
nication device 32 (A‘ in FIG. 2A and FIG. 2B) included in 
the video processor 6 so that the communication devices can 
communicate With each other by radio. In other Words, the 
communication devices can transfer signals to or from each 
other. 

To be more speci?c, as shoWn in FIG. 2B, the video 
processor 6 has a CCD drive circuit 6A and a video signal 
production circuit 6B incorporated therein. The CCD drive 
circuit 6A and video signal production circuit 6B are con 
nected to the communication device 32. 

The communication device 32 modulates a CCD driving 
signal With Which the CCD is driven, and transmits a 
resultant radio-frequency (RF) signal. The communication 
device 31 in the proximal unit 12 receives the signal, 
demodulates the CCD driving signal, and transmits the CCD 
driving signal over the driving and image transmitting cable 
29. Consequently, the CCD 55 is driven. A signal charge 
resulting from photoelectric conversion performed by the 
CCD 55 is then read. The communication device 31 trans 
mits the signal charge to the communication device 32 
included in the video processor 6. 

Incidentally, When a circuit for producing a CCD driving 
signal is included in the proximal unit 12, the communica 
tion device 31 included in the proximal unit 12 may have 
only the ability to transmit a signal, Which results from 
photoelectric conversion performed by the CCD, to the 
communication device 32 included in the video processor 6 
by radio. 

In the video processor 6, the video signal production 
circuit 6B processes the signal received by the communica 
tion device 32, produces a standard video signal, and trans 
fers the video signal to the monitor 8. An object image 
picked up by the CCD 55 is then displayed on the display 
surface of the monitor 8. 

Each of pairs of motors 35a and 35b, gears 36a and 36b, 
gears 37a and 37b, pulleys 38a and 38b, and motor control 
circuits 39a and 39b (FIG. 2A shoWs one of the motor 
control circuits, that is, the motor control circuit 39a) is 
mounted symmetrically to each other on tWo sides (the face 
and back) of a base 34 in the motor unit 24. 

Moreover, angling Wires 40a and angling Wires 40b are 
Wound about the pulleys 38a and 38b respectively. The 
motor 35a serves as a driving motor for angling in upWard 
and doWnWard directions, While the motor 35b serves as a 
driving motor for angling in rightWard and leftWard direc 
tions. 

To be more speci?c, the angling Wires 40a having the rear 
parts thereof Wound about the pulley 38a that is rotated by 
the motor 35a have the distal ends thereof passed through 
the ?exible tube 18 and a plurality of bending pieces 17a 
constituting the bending section 17. The distal ends are then 
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6 
?xed to the points on the rear end Wall of the distal part 16 
lying in the upWard and doWnWard directions. 
The distal ends of the angling Wires 40a may be ?xed to, 

for example, the points on the internal Wall of the leading 
bending piece 17a Which lie in the upWard and doWnWard 
directions, in place of the distal part 16. 
The angling Wires 40b having the rear parts thereof 

Wound about the pulley 38b that is rotated by the other motor 
35b have the distal ends thereof ?xed to the points on the 
Wall of the distal part 16 or of the leading bending piece 
Which lie in the rightWard and leftWard directions. 

The rotation of a motor 35i (i denotes a or b) that is 
controlled by a motor control circuit 39i is conveyed to a 
pulley 38i by Way of the gears 36i and 37i. This causes the 
pulley 38i to rotate. Consequently, one pair of angling Wires 
40i Wound about the pulleys 38i is pulled, the other pair of 
angling Wires is loosened. The bending section 17 bends in 
the direction of the pulled angling Wire. 

Driving poWer is delivered from the external driving 
poWer supply unit 7 to the motors 35a and 35b and motor 
control circuits 39a and 39b respectively. The motors 35a 
and 35b can be rotated in a forWard direction and an opposite 
direction by means of the motor control circuits 39a and 
39b. 
As mentioned above, the angling Wires 40a passed 

through the upWard and doWnWard portions of the bending 
section 17 and the angling Wires 40b passed through the 
rightWard and leftWard portions thereof have the directions 
of rotation thereof controlled by the tWo motors 35a and 
35b. Thus, the bending section can be bent in the four 
directions of the upWard and doWnWard directions and the 
rightward and leftward directions. 
The motor control circuits 39a and 39b are connected to 

a communication device 42 (B in FIG. 2A and FIG. 2B) over 
a control cable 41. 
The communication device 42 can communicate With a 

communication device 43 (B‘ in FIG. 2A and FIG. 2B) 
included in the scope interface unit 5 by radio. For example, 
based on an instruction signal sent by radio from the 
communication device 43, the motors 35a and 35b are 
driven via the motor control circuits 39a and 39b. 

In other Words, an operator manipulates the angling 
member 30 of the operation unit 4. Consequently, an instruc 
tion signal (command signal) is produced responsively to the 
manipulation, processed by a control circuit 5A included in 
the scope interface unit 5, and transmitted by ratio from the 
communication device 43 to the communication device 42. 
The signal received by the communication device 42 is 
demodulated and transferred to the motor control circuits 
39a and 39b. The motor control circuits 39a and 39b rotate 
the motor 35a or 35b in a forWard or opposite direction in 
response to the instruction signal. Consequently, the bending 
section 17 is driven to bend. 
A plurality of pumps that is not shoWn is incorporated in 

the electromagnetic valve unit 3. The pumps are actuated in 
response to an instruction signal received from the operation 
unit 4 via the scope interface unit 5. The video endoscope 2 
can perform aeration, perfusion, or suction by Way of the 
aeration/perfusion tube 13 and suction tube 14 Whose rear 
ends are coupled to the electromagnetic valve unit 3. 

FIG. 4 is an enlarged vieW shoWing part of the proximal 
unit 12. 

In the video endoscope 2, the aeration/perfusion tube 13 
is joined to an aeration/perfusion channel 44, and the suction 
tube 14 is joined to a treatment appliance passage 46 via a 
bifurcation member 45. The aeration/perfusion channel 44 is 
joined to the cleansing noZZle 22 in the distal part 16. A 
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cleansing ?uid is poured from the electromagnetic valve unit 
3, Whereby the distal surface of the observation lens 20 is 
cleansed or a body cavity is aerated. 

In the distal part 16, the treatment appliance passage 46 is 
joined to the treatment appliance insertion hole 21. When the 
pumps in the electromagnetic valve unit 3 are actuated, an 
intracavitary juice or the like can be sucked through the 
treatment appliance insertion hole 21. A treatment appliance 
inlet 47 is bored in a branch of the bifurcation member 45 
other than the branch thereof from Which the suction tube 14 
is led out. An operator inserts a treatment appliance into the 
treatment appliance passage 46 through the treatment appli 
ance inlet 47. 

The built-in components, that is, the light guide 28, 
driving and image transmitting cable 29, aeration/perfusion 
channel 44, and treatment appliance passage 46 are inte 
grated into a protective tube 48. The protective tube 48 is 
passed through a hole bored nearly in the center of the base 
34 along the longitudinal axis thereof (the axis of the hole 
runs parallel to the longitudinal axis of the base 34). 
As shoWn in FIG. 2A, the proximal unit 12 is shaped 

symmetrically With respect to a center axis thereof that is 
nearly aligned With the axis of insertion of the insertion unit 
11. More particularly, the proximal unit 12 is shaped sub 
stantially like a cylinder of rotation symmetry With respect 
to the center axis. The base 34 is located near the center axis 
of the proximal unit 12. As mentioned above, the motors 35a 
and 35b and others are mounted symmetrically to each other 
on the face and back of the base 34. Moreover, the center of 
gravity of the entire proximal unit 12 lies near the center axis 
of the proximal unit 12. 

Moreover, the treatment appliance inlet 47 is disposed so 
that the center axis thereof Will be nearly aligned With the 
center axis of the proximal unit 12. The portion of the 
treatment appliance inlet 47 near the opening thereof is 
formed With a soft tube or a ?exible pipe that can be bend 
With an extraneous force. The treatment appliance inlet 47 
can be freely bent as indicated With alternate long and tWo 
short dashes lines in FIG. 4. 

FIG. 5 shoWs a major portion of a combination of the 
video endoscope system 1 including the present embodiment 
and an operating table 49. 
An endoscope holder 50 shaped like a truncated cylinder 

Whose inner diameter is slightly larger than the outer diam 
eter of the proximal unit 12 is ?xed to an edge of the 
operating table 49 near a corner thereof. The endoscope 
holder 50 is designed so that the video endoscope 2 can be 
put in the endoscope holder 50 With the center axis of the 
proximal unit 12 thereof nearly aligned With the center axis 
of the endoscope holder 50. 
As seen from FIG. 5, the poWer cable 15 is led out While 

being substantially aligned With the axis of insertion of the 
insertion unit 11. In other Words, poWer is delivered to the 
motor unit 24 and the communication device 31 that drives 
the CCD 55 over the poWer cable 15. The lamp 25 in the 
light source unit 23 is, as shoWn in FIG. 2A, driven With the 
battery 26. PoWer may be delivered to the light source unit 
23 from the driving poWer supply unit 7 over the poWer cab. 

Since the poWer cable 15 is substantially aligned With the 
axis of insertion of the insertion unit 11, When the insertion 
unit 11 is tWisted, the poWer cable 15 Will not be rotated 
eccentrically but Will be tWisted accordingly. This feature 
has the merit that the poWer cable 15 Will not block the space 
in Which an operator moves. 

Moreover, the aeration/perfusion tube 13 and suction tube 
14 are led out from the proximal unit 12 While being 
substantially aligned With the axis of insertion of the inser 
tion unit 11. 
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8 
Consequently, since the tubes 13 and 14 over Which a 

?uid is fed or sucked are substantially aligned With the axis 
of insertion of the insertion unit 11, When the insertion unit 
is tWisted, the tubes 13 and 14 Will not be rotated eccentri 
cally but Will be tWisted accordingly. The tubes Will there 
fore not block the space in Which an operator moves. 

Moreover, since the tubes 13 and 14 are soft, they Will 
hardly resist the rotation of the proximal unit 12 interlocked 
With the tWist of the insertion unit 11. The insertion unit 11 
can be tWisted easily. 

According to the present embodiment, the driving poWer 
supply unit 7 from Which driving poWer is delivered to the 
motors 35a and 35b need not be separated from the endo 
scope 2. The poWer supply of the video processor 6 may be 
used in common. OtherWise, a battery may be incorporated 
in the proximal unit 12 instead of employment of the driving 
poWer supply unit 7. As for the battery 26, the driving poWer 
supply unit 7 may be used on behalf of the battery 26. 
OtherWise, the poWer supply of the video processor 6 may 
be used in common and substituted for the battery 26. 

For example, as shoWn in FIG. 6C, the battery 26 incor 
porated in the proximal unit 12 may be used to drive the 
lamp 25 in the light source unit 23, the motor unit 24, CCD 
55, and communication device 31 respectively. 

:Referring to FIG. 6C, poWer developed by the battery 26 
is delivered to the lamp 25 and also delivered to the 
communication device 31 that drives the CCD 55 and the 
motor control circuit 39a that controls driving of the motor 
35a. The poWer developed by the battery 26 is also delivered 
to the motor control circuit 39b that is not shoWn in FIG. 6C. 
When the components are arranged as mentioned above, 

the power cable 15 need not be led out of the endoscope 2. 
Only the tubes over Which a ?uid is sucked or fed are led out 
of the rear end of the proximal unit 12. This feature provides 
the merit that the poWer cable Will not interfere With an 
operator. 
The operation unit 4 has an angling member 30, Which 

Will be described in conjunction With FIG. 6A, disposed on 
the top thereof. Aside from the angling member 30, a sWitch 
4a used to control the electromagnetic valve unit 3 and a 
sWitch 4b used to give a freeZe instruction or the like to the 
video processor 5 are located on the top of the operation unit 
4. An instruction signal produced responsively to the press 
of the sWitch is transferred to the control circuit 5A included 
in the scope interface unit 5 over the operation unit connec 
tion cable 10. 
The control circuit 5A is connected to the communication 

device 43 and also connected to the electromagnetic valve 
unit 3 and the video signal production circuit 6B included in 
the video processor 6 over a cable. When the angling 
member 30 is manipulated, an instruction signal produced 
responsively to the manipulation is transferred to the com 
munication device 42 via the communication device 43. 

Moreover, When the sWitch 4a is pressed, aeration, 
perfusion, or suction to be performed by the electromagnetic 
valve unit 3 is controlled. When the sWitch 4b is pressed, 
freeZing is controlled. 
As shoWn in FIG. 2A and FIG. 2B, the operation unit 4 is 

connected to the scope interface unit 5 over the operation 
unit connection cable 10. A pair of communication devices 
may be included in the scope interface unit 5 and operation 
unit 4 respectively so that the scope interface unit and 
operation unit can communicate With each other by radio. 

Speci?cally, the scope interface unit and operation unit 
may have the con?gurations like those shoWn in FIG. 6D. 
An operation unit 4‘ shoWn in FIG. 6D does not, unlike the 
operation unit 4 shoWn in FIG. 2B, have the operation unit 
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connection cable 10 but includes the angling member 30, the 
switches 4a and 4b, and a communication device 141. The 
communication device 141 is poWered by a battery 143. 
On the other hand, a scope interface unit 5‘ shoWn in FIG. 

6D has, in addition to the same components as the scope 
interface unit 5 shoWn in FIG. 2B, a communication device 
142 that receives a signal from the communication device 
141 by radio. A signal received by the communication 
device 142 is transferred to the control circuit 5A. 
As shoWn in FIG. 2A and others, for example, the 

communication device 43 is used to communicate With the 
communication device 42. Moreover, a Wireless operation 
unit 9 may be included (in addition to the Wired operation 
unit 4). An instruction signal of a radio Wave may be 
transmitted to the communication device 43 via a commu 
nication device, Which is not shoWn, included in the opera 
tion unit 9, Whereby required control may be extended. 

FIG. 6A is an enlarged vieW of the operation unit 4 With 
the angling member 30 removed. The operation unit 4 has a 
concave part formed in the top thereof. A plurality of 
sWitches 52 is put in the concave part, and covered With an 
upper cover 53. Thus, the angling member 30 is constructed. 

To be more speci?c, eight sWitches 52 are placed equi 
distantly in a circumferential direction in the concave part. 
A command output indicating an upWard direction, a doWn 
Ward direction, a leftWard direction, a rightWard direction, a 
left upWard direction, a left doWnWard direction, a right 
upWard direction, or a right doWnWard direction can be 
produced as a direction of angling. 

Each sWitch 52 is structured so that When the upper 
surface thereof is pressed, an electrical contact is closed to 
produce an output. Furthermore, the upper surfaces of the 
switches 52 are covered With the upper cover 53 having 
elasticity, such as, an upper cover made of a rubber. 

FIG. 6B is a sectional vieW shoWing the upper cover 53 
and sWitches 52. The upper cover 53 is shaped like a disk 
and has a hemispheric projection 54 formed in the center of 
the back thereof. The upper cover 53 is structured to be able 
to tilt in every direction With the hemispheric projection 54 
as a fulcrum. 

Operations to be exerted by the present embodiment 
having the foregoing components Will be described beloW. 

According to the present embodiment, the aeration/ 
perfusion tube 13 and suction tube 14 led out of the video 
endoscope 2 are routed to the electromagnetic valve unit 3. 
Moreover, the poWer cable 15 is routed to the driving poWer 
supply unit 7. Thus, the connected state shoWn in FIG. 2A 
is attained. In this state, When the poWer supply of the video 
processor 6 is turned on, endoscopic examination can be 
performed. 
An operator may hold the proximal unit 12 of the video 

endoscope 2. OtherWise, as shoWn in FIG. 5, the proximal 
unit 12 of the video endoscope 2 is held in the endoscope 
holder 50. The insertion unit 11 is then inserted into a patient 
Who is not shoWn, Whereby endoscopic examination can be 
started. 

According to the present embodiment, the light guide 28 
over Which illumination light is propagated and the driving 
and image transmitting cable 29 over Which the CCD is 
driven or an image is transmitted are passed through the 
insertion unit 11 and proximal unit 12 alike. HoWever, a 
universal cord containing the light guide 28 and driving and 
image transmitting cable 29 is not led out of the proximal 
unit 12. 

In other Words, as mentioned above, a light source means 
such as the lamp 25 is incorporated in the proximal unit 12. 
This obviates the necessity of connecting the endoscope to 
an external light source apparatus. 
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10 
Moreover, driving of the CCD and transmission of image 

data are performed by radio betWeen the communication 
devices 31 and 32. Therefore, the driving and image trans 
mitting cable 29 need not be led out of the proximal unit 12 
and routed to the video processor 6. 

For the purpose of endoscopic examination, an operator 
may Want to insert the insertion unit 11 smoothly into the 
tortuous lumen of a body cavity. In this case, preferably, the 
distal portion of the insertion unit 11 is angled in conformity 
With the lumen of the body cavity. 

In such a case, an operator holds the operation unit 4 
connected to the scope interface unit 5 over the operation 
unit connection cable 10. The operator then presses the 
sWitch 52 that is included in the angling member 30 formed 
on the top of the operation unit and that indicates a direction 
in Which the operator Wants to angle the insertion unit. 
Consequently, an angling instruction signal is produced. 
The signal is transferred to the scope interface unit 5. 

Thereafter, the communication device 43 transmits the sig 
nal by radio. The communication device 42 included in the 
proximal unit 2 receives the signal of a radio Wave. The 
motor control circuits 39a and 39b produce control signals 
according to the instruction signal, and thus control the 
rotations of the motors 35a and 35b respectively. 
Consequently, the bending section 17 can be bent in a 
desired direction. 
As mentioned above, the operation unit 4 is separated 

from the video endoscope 2. The proximal unit 12 need not 
be held all the time in order to transmit an angling instruc 
tion. This leads to improved maneuverability for angling. 

Moreover, as shoWn in FIG. 2A, the aeration/perfusion 
tube 13 and suction tube 14 led out of the electromagnetic 
valve unit 3 and the poWer cable 15 led out of the driving 
poWer supply unit 7 that drives the motors 35a and 35b 
should be routed to the proximal unit 12. 
The light guide 28 and driving and image transmitting 

cable 29 that are fragile are not led out of the proximal unit 
12. Therefore, a universal cord on Which a heavy torsion is 
likely to be applied is excluded. Such a draWback can 
therefore be overcome that When an endoscope is angled, a 
universal cord moves and interferes With an operator. This 
leads to greatly improved maneuverability or use 
friendliness. 

Moreover, the inclusion of the motors 35a and 35b in the 
proximal unit 12 obviates the necessity of leading out a 
universal cord. Compared With a case Where a universal cord 
is led out, a driving force can be effectively utiliZed in 
pulling the angling Wires 40a and 40b. Consequently, a 
motor exerting a small driving force may be adopted as the 
motors 35a and 35b. This leads to energy saving and a 
compact and lightWeight design. 
As mentioned above, the driving poWer supply unit 7 may 

be replaced With the battery 26 that is incorporated in the 
proximal unit 12. In this case, the number of connections can 
be decreased. No universal cord is led out of the proximal 
unit 12. Moreover, the proximal unit 12 is shaped like a 
cylinder that is nearly coaxial to the insertion unit 11. 
Therefore, When an operator tWists the insertion unit 11, the 
proximal unit 12 rotates but does not resist the tWisting. 
Consequently, the operator can tWist the insertion unit 11 
easily With a light force. 

Moreover, the center of gravity of the proximal unit 12 is 
located near the axis of insertion of the video endoscope 2. 
The proximal unit 12 hardly generates a torque. Therefore, 
only a small force is needed to tWist the insertion unit 3. This 
contributes to lightening of operator’s fatigue. 
NoW, the axis of insertion of the video endoscope 2 refers 

to an axis of symmetry of the shape of the insertion unit 11 
that is tubular and symmetrical With respect to an axis. 
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Moreover, the center of gravity of the proximal unit 12 
may not lie on the axis of insertion but may lie at a position 
deviated from the axis of insertion in a doWnWard direction 
of angling. At this time, When the proximal unit 12 balances 
With gravity, the proximal unit 12 acts as a rotor. Moreover, 
the upWard direction of angling for the insertion unit 11 
corresponds to an upWard vertical direction in a normal 
coordinate system (herein, an absolute coordinate system) 
outside a human body in Which gravity acts. 

FIG. 6E depicts the above description. As shoWn in FIG. 
6E, When the insertion unit 11 is held straight, the center axis 
0 thereof passes the center of the proximal unit 12 shaped 
like a cylinder. Since the proximal unit 12 has built-in 
components, the position of the center of gravity G of the 
proximal unit 12 lies on the center axis O. When the bending 
section 17 is bent upWards or doWnWards With respect to the 
center axis O, the center of gravity is slightly displaced in the 
doWnWard direction. Referring to FIG. 6E, D denotes the 
distance betWeen the center axis 0 and the center of gravity 
G. 

Consequently, When no force acts on the insertion unit 11, 
the state shoWn in FIG. 6E is attained. When a state different 
from the state is attained, a force acts to restore the state 
shoWn in FIG. 6E. In other Words, When gravity acts as 
shoWn in FIG. 6E and the endoscope balances With the 
gravity, the highest point in the upWard direction of angling 
in the bending section 17 is the uppermost position in the 
bending section. The point in the proximal unit 12 corre 
sponding to the highest point is the uppermost position in the 
proximal unit 12. Reference numeral 12a denotes the upper 
most position in the proximal unit 12. 

In the state shown in FIG. 6E, the upward direction of 
angling to be designated at the time of bending the bending 
section 17 agrees With an upWard vertical direction. 
Therefore, angling or the like can be achieved easily for the 
purpose of endoscopic examination. Incidentally, the 
upWard direction of angling agrees With the upWard direc 
tion of a displayed image that has been picked up by the 
CCD 55. In FIG. 6E, therefore, the upWard direction of the 
CCD 55 is parallel to the upWard direction of the bending 
section 17. 
When the insertion unit 11 is tWisted, the proximal unit 12 

rotates. Consequently, a torque is applied to the insertion 
unit 11 so that the insertion unit 11 Will balance itself, that 
is, the upWard direction of angling of the insertion unit 11 
Will agree With a vertical direction. Therefore, When an 
operator alleviates a torsion, the insertion unit 11 autono 
mously returns to the balanced state. Consequently, the 
upWard direction of angling agrees With the vertical direc 
tion. In particular, When the insertion unit is inserted into the 
large intestine, since the lumen of the large intestine is 
complexly tortuous, if an operator becomes aWare of the 
shape of the lumen, the operation Will be able to insert the 
insertion unit easily. 
An operator may try to roughly grasp the current shape of 

a lumen from a patient’s posture and the shape of the 
bending section 17 bent in the absolute reference frame. 
When the insertion unit 11 is tWisted, if the operator changes 
the Way of holding the insertion unit, the operator cannot 
recogniZe any longer to What direction in the absolute 
reference frame the upWard direction of angling of the 
insertion unit 11 lying in the patient body corresponds. 
HoWever, When the insertion unit 11 held by an operator is 
released, the proximal unit 12 autonomously returns to the 
balanced state so that the upWard direction of angling Will 
agree With the upWard vertical direction in the absolute 
reference frame. The operator can recogniZe to What direc 
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12 
tion in the absolute reference frame the upWard direction of 
angling of the insertion unit 11, that is, of the bending 
section 17 corresponds. Consequently, the operator easily 
grasps the shape of a lumen. 

Moreover, When an operator perceives a torque exerted 
When the insertion unit 11 returns to the balanced state, that 
is, attempts to face in the upWard vertical direction, the 
operator can learn to Which of vertical directions the upWard 
direction of angling corresponds, and can roughly grasp in 
What direction in the absolute reference frame the insertion 
unit 11 is oriented currently. In other Words, the operator can 
easily recogniZe the relationship betWeen the upWard direc 
tion of the bending section 17 and the upWard direction in 
the absolute coordinate system. 

Moreover, the motors 35a and 35b are used to pull the 
angling Wires 40a and angling Wires 40b in order to angle 
the insertion unit. An operator should merely turn on or off 
electric sWitches, Which are used to control the motors 35a 
and 35b, by manipulating the operation unit 4. The operation 
unit 4 need not be connected to the proximal unit 12 on a 
?xed basis. An operator can therefore manipulate the opera 
tion unit 4 and insertion unit 11 using his/her both hands. 

According to the related art, as shoWn in FIG. 1, When the 
insertion unit 129 is tWisted, the operation unit 130 is tWisted 
accordingly. In order to tWist the operation unit 130, an 
operator must tWist, for example, his/her Wrist and press a 
sWitch or turn the angling knob 137 at the same time. Thus, 
the operator ?nds it complex to operate the endoscope. 

Moreover, in order to turn the angling knob 137, a force 
strong enough to bend the bending section 135 is needed. 

In contrast, according to the present embodiment, since 
the operation unit 4 is separated from the insertion unit 11, 
the operation unit 4 can be held in any operator’s intended 
direction irrespective of the state of the insertion unit 11. 
Moreover, the insertion unit is angled using electrical driv 
ing forces exerted by the motors 35a and 35b. An operator 
should merely turn on or off electric sWitches but need not 
exert a strong force. It is therefore easy to operate the 
endoscope. 
The aeration/perfusion tube 13 and suction tube 14 that 

are connections are not sheathed With a universal cord. If the 
tube is damaged, it can be repaired or replaced With a neW 
one. Moreover, since the tubes alone are led out of the 
endoscope, the tubes may be disposable. 

Angling to be achieved using the operation unit 4 Will be 
described beloW. 
When a plurality of sWitches is included, an operator must 

discern the position of an intended sWitch so as to press the 
correct sWitch. When the operator gets accustomed to opera 
tion of the endoscope in some degree, the operator may 
sensuously recogniZe the arrangement of the sWitches. Even 
in this case, if the sWitches are independent of one another, 
an incorrect sWitch may be pressed. 
According to the present embodiment, as shoWn in FIG. 

6A and FIG. 6B, the one upper cover 53 is tilted in order to 
press the sWitch 52 located beloW. An incorrect sWitch Will 
hardly be pressed. 
The mutually independent sWitches 52 may not be cov 

ered With the upper cover 53. For example, a pressure 
sensitive element that senses a pressure applied in a direc 
tion in Which a pressed sWitch lies may be employed. In this 
case, an operator’s input can be detected as an indication of 
not only one of eight directions but also an obliquely left 
upWard direction of 11° and others. Thus, the operator’s 
input can be converted into an electric signal according to a 
resolution offered by the pressure-sensitive element. 
HoWever, When the operator Wants to enter a delicate 














